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Abstract. The fretting wear of coated SCMV (high-strength alloy steel) substrate with interlayer is 
studied with the focus on stresses associated with the coating failure under gross sliding condition. 
The analysis is simulated using finite element based method for a given number of cycles of worn 
half cylinder-on-flat geometty. The effect of interlayer stifiess on the stress distributions in the 
coating is studied. The maximum tensile stress at the trailing edge and the maximum compressive 
stress at the leading edge are reducing with increasing interlayer stifhess. The maximum shear 
stress at the coating-interlayer interface is predicted to have negligible effect with the change of 
interlayer stiffness. All the stresses are generally predicted to reduce with cycle. In general, stiffer 
interlayer will reduce the risk of coating failure. 

Introduction 

Fretting is a repeated cyclical small relative movement between two surfaces, in which over a 
period of time will remove material from one or both surfaces in contact. Fretting is a special case 
of fatigue wear at the surface, where the distance of reciprocating sliding is typically smaller than 
the contact length [I]. It can he categorized under two conditions, partial slip and gross sliding 
condition. Partial slip fretting occurs under high normal load and small displacement amplitude 
while gross sliding fretting occurs under low normal load and high displacement amplitude [2]. The 
response of partial slip condition normally associated with cracking of the surfaces while gross 
sliding fretting response is associated with wear of the surfaces. Main parameters which affect the 
fretting behaviour are normal load applied, coefficient of friction, and relative displacement of the 
contacting surfaces. 

Fretting is a complicated process involving the effects of running conditions, environmental 
conditions and material properties. Since it is intimately related to wear, corrosion and fatigue, 
increasing the resistance against fretting is best accomplished by the application of surface 
modification methods. There are many surface modification methods which can be used to mitigate 
fretting damage. However, the mechanisms for the improvement are quite different. The four main 
mechanisms to enhance fretting resistance can be summarized as: to induce a residual stress; to 
decrease the coefficient of friction; to increase the hardness (to prevent adhesion and to increase 
abrasive wear resistance); to increase the surface roughness). 

Coatings are widely used to control friction and wear in all kind of contacts and it is used in a 
wide range of mechanical engineering applications, particularly in tooling, engines, transmissions, 
and medical and food technologies. Usually, coating failure occurs when a protective coating does 
not live up to its expected service life and performance. Hard coated surfaces generally fail by 
through thickness cracking, delamination, spallation, and coating buckling [3, 41. In some cases, 
interlayer is placed between the coating and the substrate. An interlayer has two functions which are 
to increase the bonding strength between the coating and the substrate and to reduce the interfacial 
intrinsic stress [ 5 ] .  Interlayer also can accommodate the stresses at the coating or substrate interface. 
Therefore it is important to study the stress behaviour in the coating and its interaction with the 
interlayer with wear cycles. 
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